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(54) MICRO-RELAY 

(57)Abstract: 

PURPOSE: To provide a micro-relay having high contact 
pressure between fixed contacts and moving contacts, 
securing the contact between them, and having high 
reliability by forming projections at least on the fixed 
contacts or the moving contacts. 
CONSTITUTION: A micro-relay is constituted of a 
substrate provided with multiple sets of fixed contacts 
1 lOa-1 lOd and a seesaw moving section 200 provided 
with moving contacts 222R brought into contact with the 
fixed contacts 110a-110d. Bump-shaped projections 
111b, 1 1 1d are formed on the fixed contacts 1 10a-1 lOd. 
Electroless plating is used to form the bump-shaped 
projections 111b, Hid. The defective conduct due to 
the unreliable contact between the fixed contacts 110a- 
1 1 1d and the moving contacts 222R can be prevented. 
The projections 111b, Hid can be provided on the 
moving contacts 222R instead of on the fixed contacts 
1 10a-1 lOd, and they can be formed into a rail shape. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The micro relay characterized by providing the substrate with which two or 
more sets of stationary contacts were prepared, and the moving part for which the 
traveling contact in contact with said stationary contact was prepared, and forming 
the projection at least in one side among said stationary contact or a traveling 
contact. 

[Claim 2] Said projection is a micro relay according to claim 1 characterized by having 
the shape of the shape of a bump, and a rail. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the micro relay which is one sort of a 

micro machine. 

[0002] 

[Description of the Prior Art] It explains referring to drawing 8 R> 8 and drawing 9 
about an example of the conventional micro relay. The conventional micro relay shown 
in drawing 8 is the substrate 500 with which 2 sets (a total of four) of stationary 
contacts 510a-510d were formed. Moving part 600 for which two traveling contacts 
621 L and 621 R corresponding to said stationary contacts 510a-510d were prepared It 
has. substrate 500 two slots 520L and 520R form in a front face and a rear face, 
respectively — having — **** — the slots 520L and 520R concerned — coat lead 
wire 540 winding — the electromagnetism as a magnetism generating component — 
Coils 550L and 550R are constituted. 

[0003] on the other hand — moving part 600 Frame part 610 This frame part 610 The 
connection section 630 Movable object 620 connected by minding it forms — having 
— movable object 620 **** — the magnetic-substance sections 622L and 622R 
other than traveling contacts 621 L and 621 R are formed, movable object 620 two 
electromagnetism — if one side is excited among Coils 550L and 550R — the 
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connection section 630 It considers as a core, and ♦* is also displaced like seesaw 
and contacts one side of traveling contacts 621 L and 621 R to one stationary contact. 
Thereby, between stationary contacts flows. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles 
in the conventional micro relay mentioned above. That is, since both the stationary 
contact and the traveling contact are formed flat and smooth, they are what has very 
severe precision, such as both flatness and parallelism. Depending on the case, 
contact between both was uncertain and might wake up defective continuity. 
[0005] It was originated in view of the above-mentioned situation, the contact 
pressure of this invention of a stationary contact and a traveling contact is high, and it 
aims at offering a reliable micro relay. 
[0006] 

[Means for Solving the Problem] The micro relay concerning this invention is equipped 
with the substrate with which two or more sets of stationary contacts were prepared, 
and the moving part for which the traveling contact in contact with said stationary 
contact was prepared, and the projection is formed at least in one side among said 
stationary contact or the traveling contact. 
[0007] 

[Example] The rough perspective view of the substrate of a micro relay and moving 
part which drawing 1 requires for the 1 st example of this invention, An A-A line 
sectional view [ in / in drawing 2 / drawing 1 ], the explanatory view showing the 
production process of the substrate with which drawing 3 is used for this micro relay, 
A B-B line sectional view [ in / in the explanatory view showing the production 
process of the moving part by which drawing 4 is used for this micro relay, the rough 
perspective view of the substrate of a micro relay and moving part which drawing 5 
requires for the 2nd example, and drawing 6 / drawing 5 ], and drawing 7 are the 
explanatory views showing the production process of the substrate used for this 
micro relay. 

[0008] substrate 100 with which four stationary contacts 1 10a- 1 lOd were formed as 
this micro relay was shown in drawing 1 Movable abbreviation seesaw-like object 220 
Prepared moving part 200 from — it is constituted. 

[0009] First, substrate 100 A production process is explained referring to drawing 3 . 
This substrate 100 It consists of a ferrite. First, substrate 100 The silicon film 101 is 
formed in a front face by sputtering. This silicon film 101 The contact film which 
consists of Au or Ag is formed by vacuum evaporationo or sputtering upwards. 
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Furthermore, a photoresist is applied on the contact film, and after forming the 
pattern corresponding to a stationary contacts [ which should be formed / 
llOa-IIOd ] configuration, stationary contacts 110a-110d are formed by proper 
approaches, such as ion milling and etching, by using the photoresist concerned as a 
mask (refer to drawing 3 (A)). In this case, substrate 100 The stationary contacts 
110a-l10d of the abbreviation configuration for L characters are formed in four 
corners. So far, it has passed through the same process as the substrate in the 
conventional micro relay. In addition, the stationary contacts I10a-110d concerned 
become 1 set by 11 Oa and 1 10b, and have become 1 set by 1 10c and 1 lOd. 
[0010] Next, substrate 100 with which stationary contacts 1 10a-1 lOd were formed It 
is Aul 60 to the whole surface. It vapor-deposits and is a photoresist 1 70 on it further, 
(shown by the slash in drawing 3 (B) and (O) It applies and Patterns 171a-171d are 
formed in an each stationary contacts [ 110a-110d ] inside head, i.e., the part which 
should form Projections 111a-111d, (refer to drawing 3 (B)). And the patterns 
171a-171d (part which should form Projections 111a-111d) concerned As shown in 
drawing 3 (C), Au is plated by the electroless deposition method. 
[0011] Photoresist 170 It removes and ion milling removes unnecessary Au (Aul 60 
vapor-deposited all over the substrate 100 by drawing 3 (B)) (refer to drawing 3 (D)). 
It means that the bump-like projections 111a-111d were formed in a part for a 
stationary contacts [ 1 10a-1 lOd ] inside point of this. 

[0012] Next, it is a substrate 100 as shown in drawing 3 (E). The slots 130L and 130R 
on the couple are formed covering front flesh-side both sides, respectively. Dicing 
performs formation of these slots 130L and 130R. Slots 130L and 130R — 
electromagnetism — the thing for constituting Coils 150R and 150L — it is — the 
slots 130L and 130R concerned — coat lead wire 140 winding — electromagnetism — 
Coils 150R and 150L are constituted (refer to drawing 3 (F)). 

[0013] On the other hand, he is moving part 200. As etching etc. is performed to a 
silicon substrate, it is formed in it and it is shown in drawing 1 or drawing 2 R> 2, it is 
the abbreviation frame-like frame part 210. This frame part 210 Connection section 
230 Movable object 220 connected by minding It is divided roughly. Frame part 210 A 
perimeter four way type is a slant surface part 21 1. It is formed by carrying out. On 
the other hand, it is the movable object 220. The two wing sections 221 L and 221 R are 
formed in the shape of [ which was connected in the center section ] abbreviation 
zygal. And movable object 220 A center section to said connection section 230 It 
projects and is a frame part 210. It is connected. 

[0014] The movable object 220 concerned The traveling contacts 222L and 222R of a 
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couple and the magnetic-substance sections 223L and 223R of a couple are formed in 
the rear-face, i.e., rear face of each wing sectionsL [ 221 ] and 221 R, side. Traveling 
contacts 222L and 222R are formed in the edge of each wing sections 221 L and 221 R. 
Moreover, the magnetic-substance sections 223L and 223R are formed in traveling 
contacts 222L and 222R and parallel. 

[0015] This moving part 200 It is formed through a process as shown in drawing 4 . 
Namely, silicon substrate 300 It is the thermal oxidation film 310 to front flesh-side 
both sides. It forms (refer to drawing 4 (A)), and is the thermal oxidation film 310 
concerned. As shown in drawing 4 (B), the part except an edge part is removed on a 
front face. This silicon substrate 300 As anisotropic etching is performed and it is 
shown in drawing 4 (C), it is a slant face 320 (this is equivalent to the "slant surface 
part 211" after completion of moving part 200) to a four way type. It forms. In addition, 
anisotropic etching is performed using fluoric acid. 

[0016] Silicon substrate 300 Movable object 220 which should apply and form a 
photoresist in a rear face Patterning corresponding to a configuration is performed 
and it is CHF3. Thermal oxidation film 310 It etches (refer to drawing 4 (D)). Next, as 
shown in drawing 4 (E), it is the magnetic substance 330 to the whole rear face. It 
plates. The magnetic substance 330 concerned If it carries out, it is soft magnetic 
materials, such as a permalloy, and what has few residual magnetization is desirable. 
Furthermore, the magnetic substance 330 concerned A photoresist is applied upwards 
and etching by the nitric acid, hydrogen peroxide solution, etc. is performed. 
[0017] Four heights 331-334 which should serve as the magnetic-substance sections 
223L and 223R and traveling contacts 222L and 222R by this It is formed (refer to 
drawing 4 (F)). Moreover, he is moving part 200 to the location which is equivalent to 
this and coincidence in four corners of a frame part 210. Substrate 100 The leg 
335-338 of the abbreviation configuration for L characters for attaching It is formed. 
Furthermore, said heights 331-334 By depositing Au by electroless deposition, it 
forms as traveling contacts 222L and 222R with the magnetic-substance sections 
223L and 223R upwards (refer to drawing 4 (G)). 

[0018] Silicon substrate 300 of this condition When immersed in a pottasium 
hydroxide solution, it is the thermal oxidation film 310. By etching the part which is not, 
it is the movable object 220. It is formed. Namely, thermal oxidation film 310 As the 
silicon of the part which is not is removed and it is shown in drawing 4 (H), it is the 
connection section 230. Frame part 210 Connected movable object 220 It is formed. 
[0019] Substrate 100 formed as mentioned above Moving part 200 Leg 335-338 
Applied adhesives 195 (the spacer is mixed) It is joined. Under the present 
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circumstances, traveling contacts 222L and 222R are stationary contacts 1 10a-l lOd. 
and it is required to carry out alignment, upwards as it is. 

[0020] Thus, actuation of the assembled micro relay is explained, one 
electromagnetism — if coil 250R is excited, magnetic-substance section 223R will 
draw in — having — movable object 220 The connection section 230 As it considers 
as a core and is shown in drawing 1 etc., also inclines like seesaw. And traveling 
contact 222R contacts Projections 111c and 11 Id, and both the stationary contacts 
1 10c and 1 lOd flow, electromagnetism — excitation of coil 250R — canceling — the 
electromagnetism of another side — when coil 250L is excited, traveling contact 222L 
contacts Projections 111a and 111b, and makes it flow through both the stationary 
contacts 110a and 110b 

[0021] Next, it explains, referring to drawing 5 - drawing 7 about the micro relay 
concerning the 2nd example. The points that this micro relay differs from the thing of 
the 1st example are a Projections [ 111a-111d ] configuration and its construction 
material, and other points are the same as that of the thing of the 1st example. That is, 
in this micro relay, Projections 1 1 1a-1 lid are formed in the shape of a rail with the 
shape not of a bump but nickel. 

[0022] The projections 1 1 1a-l 1 Id of the shape of this rail are formed at a process as 
shown in drawing 7 . It passes through the same process as the 1st example, and is a 
substrate 100 about four stationary contacts 110a-110d. It forms. And nickel 180 
Photoresist 1 90 (shown by the slash in drawing 7 (B) and (C)) after vapor-depositing 
on the whole surface The patterns 191a-191d corresponding to the projections 
1 1 1a-1 lid of the shape of a rail which should be applied and formed are formed. Next, 
nickel plating is performed to a these patterns [ 191a-191d ] part, i.e., the part which 
stationary contacts 110a-110d exposed. This plating is performed in a nickel 
sulfamate bath. 

[0023] Photoresist 1 90 Part which should become unnecessary nickel 1 1 1 a-1 80 1 1 1 d, 
i.e., projections, by ion milling after removing (however, in drawing 7 (D), it is displayed 
as 111a etc.) The nickel of an except is removed. Furthermore, it is the Au plating 1 12 
by the electroless deposition method to the part which should serve as Projections 
1 1 la-1 1 1d. It gives and considers as the rail-like projections 1 1 la-1 1 Id. formation of 
the slots 130L and 130R of the process after this, i.e., a couple, and coat lead wire 140 
the electromagnetism by winding — formation of Coils 150L and 150R is the same as 
that of the case of the 1st example. Moreover, moving part 200 It is the same and 
there is no point that the actuation also changes with the thing of the 1 st example. 
[0024] In addition, although Projections 111a-111d were formed only in stationary 
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contacts 110a-110d in the two examples mentioned above, this invention is not 
limited to this, and the same projection as traveling contacts 222L and 222R may be 
prepared, or, of course, the same projection as both stationary contacts 110a-110d 
and the traveling contacts 222L and 222R may be prepared. 
[0025] 

[Effect of the Invention] Since it has the substrate with which two or more sets of 
stationary contacts were prepared, and the moving part for which the traveling 
contact in contact with said stationary contact was prepared, the projection of the 
shape of the shape of a bump and a rail is formed at least in one side among said 
stationary contact or the traveling contact and the contact pressure of a stationary 
contact and a traveling contact becomes higher than the conventional thing, the micro 
relay concerning this invention has the uncertain contact between both, and it can be 
considered as a reliable micro relay, without waking up defective continuity. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the rough perspective view of the substrate of a micro relay and 
moving part concerning the 1 st example of this invention. 
[Drawing 2] It is an A-A line sectional view in drawing 1 . 

[Drawing 3] It is the explanatory view showing the production process of the substrate 
used for this micro relay. 

[Drawing 4] It is the explanatory view showing the production process of moving part 
used for this micro relay. 

[Drawing 5] It is the rough perspective view of the substrate of a micro relay and 

moving part concerning the 2nd example. 

[Drawing 6] It is a B-B line sectional view in drawing 5 . 

[Drawing 7] It is the explanatory view showing the production process of the substrate 
used for this micro relay. 

[Drawing 8] It is the rough perspective view of the substrate of the conventional micro 
relay, and moving part. 

[Drawing 9] It is a C-Q line sectional view in drawing 8 . 
[Description of Notations] 
ICQ Substrate 

110a-1 lOd Stationary contact 
1 1 1 a-1 1 1 d Projection 
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200 Moving Part 

220 Movable Object 

222U 222R Traveling contact 
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